news & views glucagon is not yet known, Di iorgi et al.
have shown that, similar to the itt, the glucagon-induced cortisol peak in the Gst is aCtH -dependent. the Gst has the advantage that it has fewer adverse events than the itt and is easier to perform. However, other articles have reported serious rebound hypoglycemia induced by glucagonstimulated insulin release after the test. 3 Caution should, therefore, be exercised to prevent complications. the study of Di iorgi and co-investigators again shows the well-known conflicts between maximal sensitivity and speci ficity of a dynamic test. an ideal diagnostic test discriminates between disease and nondisease without error (sensitivity and specificity both 100%; Figure 1 ). in most medical tests, however, sensitivity and specificity are inversely proportional, which is excellently illustrated in the receiver operating characteristic curve. 6, 7 Furthermore, the predictive value strongly depends on patient selection. to exclude the diagnosis of adrenal insufficiency in a group of healthy patients without any signs of adrenal insufficiency would require a different cut-off level than verifying or excluding the diagnosis in a well-defined patient group at risk of adrenal insufficiency. Furthermore, in most diagnostic tests only one cut-off level is used, which does not address the issue of partial insufficiency in these patient groups.
although the itt is generally accepted as the gold standard for combined testing of the growth hormone and adrenal axes, a 100% sensitivity and specificity has never been described, and discussion is ongoing about the optimal cut-off level of peak cor tisol. Di iorgi and colleagues used a peak cortisol level of 550 nmol/l in the itt to define adrenal insufficiency, whereas other studies have used a cut-off level of 500 nmol/l. 3 one third of the children originally defined as having adrenal insufficiency with the itt had cortisol values above the defined cut-off level with the Gst. these patients showed a surprisingly high cortisol peak in the Gst and a baseline cortisol of at least 356 nmol/l. one of these patients with a normal pituitary gland on mri had the highest cortisol peak in the Gst of 760 nmol/l. in our opinion, beside the mentioned conclusion of the researchers that these patients are false negative, these results could at least raise doubt about the suitability of the itt as a gold standard test in children and should prompt the investi gator to repeat the test before drawing conclusions. this situation clearly indicates that in endocrinological dynamic tests, even those of so-called gold standard, the balance between sensitivi ty and specificity is never optimal.
in conclusion, the study of di iorgi et al. illustrates that there is still no ideal diagnostic test to investigate the integrity of the hypothalamic-pituitary-adrenal axis and growth hormone axis in children. even so, the Gst is useful as an alternative to the itt in children to test adrenal function in patients at risk for adrenal insufficiency. the clinician has to keep in mind, however, that with the recommended cut-off level of cortisol, sensitivity is probably not 100%. in the individual child at risk of pituitary dysfunction, therefore, the diagnosis still has to be made on the basis of a combination of clinical criteria, (repeated) basal cortisol value and peak cortisol values. surgery is the clear treatment of choice for patients with visual or neurological symptoms that arise from a mass effect. Prompt tumor removal offers the best chance of vision recovery, although complete restitution cannot be assured. beyond these clear-cut indications for trans sphenoidal surgery, clinical judgment plays a major role in the decision on whether to proceed with surgery. Hypopituitarism, although common-this disorder can be found in 36-50% of elderly patients with pituitary tumors 1,2 -is not by itself an indication for transsphenoidal surgery, as it may not resolve despite tumor removal. another factor that complicates initial management is that, at presentation, the etiology and proliferative potential of the pituitary and/or sellar lesion are unknown. surgery, however, is dictated less by a particular tumor size, but rather by its anatomic charac teristics, as well as its pattern and rate of growth. strong surgical indications include lesions that grow towards the optic chiasm or those that develop over a short time period (1-2 years) .
Care of the elderly patient with a pituitary tumor may not always be straightforward, and few data describe the mortality and morbidity associated with trans sphenoidal surgery in this patient population. to better define these surgical risks, Grossman et al. 3 used the nationwide inpatient sample (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) , a database from a stratified, random sample of 20% of all nonfederal hospitals in 37 us states, to conduct a retrospective analysis of patients aged >65 years who underwent pituitary tumor resection. the investigators identified 8,400 patients (53.7% men) with a mean age of 72.2 years, 2.6% of whom were surgically treated with a transcranial approach, whereas the rest underwent transsphenoidal resection. the results showed that mortality and complication rates of transsphenoidal surgery increase with advancing age, and risk factors for surgery are associated with worse outcome in this age group compared with indivi duals <65 years of age. these findings highlight the importance of carefully weighing the potential benefits of transsphenoidal surgery against its risks when deciding the management plan for an elderly patient with a pituitary lesion.
overall, transsphenoidal surgery is a procedure with very low associated mortality and morbidity. in those aged >65 years, these risks clearly increase progressively with advancing age as has previously been shown for other types of surgery. 4 Grossman et al. report an overall mortality of 3.8% with a 5% higher mortality risk for every 1-year increase in age. in patients >80 years of age, the risk of death is significantly higher (or 1.85, P = 0.009) relative to those aged 65-69 years. a second study that employed the same nationwide inpatient sample as Grossman et al., but included patients aged <65 years, found an overall mortality rate for transsphenoidal surgery of 0.6%, which also increased with advancing age. 5 in other single center studies, 2, 6, 7 the mortality rate of transsphenoidal surgery in the elderly was as low as 0%. the reason behind the higher mor tality rate determined by Grossman et al. is not entirely evident. the study, however, included a small number of patients who underwent a craniotomy for tumor removal-a procedure with a mortality rate 2.24-fold higher than that of transsphenoidal surgery. in addition, given the study's retrospective design, details on certain clinical characteristics that could influence outcome, for example, tumor size or the expertise of the surgeon and hospital, were limited. others have demonstrated a decrease in morbidity and mortality when transsphenoidal surgery is performed by experienced pituitary surgeons at highvolume hospital facilities. 5 Higher cure rates are also observed in patients with acro megaly when transsphenoidal surgery is performed by a surgeon with a vast amount of experience in performing this procedure. 8 Furthermore, optimal care of the patient undergoing surgery is best accomplished by an experienced multidisciplinary team that is able to recognize and manage postoperative complications, such as diabetes insipidus. 9 Despite the improved outcome in specialized or experienced centers, most transsphenoidal surgery procedures are performed by surgeons and at centers that perform only few of these surgeries per year, 5 so the true risks and morbidity may indeed be in line with the findings of Grossman and co-workers.
in patients >65 years of age, the complication rate of transsphenoidal surgery, as well as the length of hospital stay, seems to be increased compared with patients aged <65 years. Grossman et al. found an overall complication rate of 32.6%, whereas barker et al. 5 determined a rate of complications of 33.2% for all age groups combined; however, complication rates in some single center studies were lower than these values. 1, 6 Fluid and electrolyte abnormalities were the most common complication (14.3%) reported by Grossman et al., with an increasing incidence in those aged >70 years. another single center study in the elderly 2 reported a higher incidence of diabetes insipidus (37.9%) than Grossman et al. (2.2%), which suggests that the nature of the nationwide inpatient sample database study may have lead to underreporting of this disorder. not surprisingly, the complication rate was markedly higher with increasing comorbidity score and lower in patients who underwent elective procedures. these findings highlight the importance of careful pre operative and perioperative management of comorbid conditions, particularly in the elderly.
the mean length of hospital stay after transsphenoidal surgery was 8.5 days and was significantly increased in those aged >75 years. this figure is high for transsphenoidal surgery in our experience and could represent the contribution of a significantly higher length of hospital stay in craniotomy cases that were included in the in conclusion, despite some limitations owing to the retrospective nature of the study, Grossman et al. demonstrate that transsphenoidal surgery poses substantial risks to the elderly. although these risks can be minimized by surgeons and centers experienced in this procedure, this study highlights the importance of a careful assessment of the true indications for transsphenoidal surgery in the individual patient, particularly in hospitals in which this pro cedure is performed sporadically. Considering that many lesions may not become clinically relevant over the lifetime of the very elderly patient, the true expected benefits of surgery must be carefully weighed. nonsurgical conservative management with prospective follow-up and imaging studies can be proposed for some patients and should be considered more strongly in the elderly, in light of the increased risks of trans sphenoidal surgery described by Grossman and colleagues. Given the influence of comorbidities on surgical risk, comorbid conditions need to be addressed preoperatively, and surgery should be performed on an elective basis whenever possible. 
